Abstract. In July 2008, a 40-year-old man presented to his local physician with diffuse abdominal pain and severe abdominal distension. Impending bowel rupture due to colonic obstruction was strongly suspected. Complete obstruction of the distal sigmoid colon by a tumor was diagnosed, and emergency surgery was performed. A sigmoid colon loop colostomy was created within the range of subsequent resection to relieve the obstruction. After his general condition had improved and the risks were assessed, curative resection including removal of the stoma was performed by hybrid 2-port hand-assisted laparoscopic surgery. The tumor showed invasion of the serosa without lymph node metastasis, and its pathological diagnosis was stage II. Postoperatively, mild wound infection occurred at the hand access site (stoma), but it resolved with conservative treatment, and the patient was discharged on postoperative day 13. This case is reported here because of the good results.
Introduction
In recent years, less invasive laparoscopy-assisted colorectal surgery (LACS) has become very common. The indications for LACS cover a very wide range, from additional procedures after endoscopic mucosal resection (EMR) of stage I early colorectal cancer to curative resection of stage II/III cancer and palliative surgery for advanced stage IV cancer (1) (2) (3) (4) (5) . Unlike in the West, LACS in Japan does not usually involve hand-assisted laparoscopic surgery (HALS) or hybrid HALS combined with a standard procedure under direct vision (6) (7) (8) (9) . Instead, LACS is mainly performed with 5-6 ports including the camera port and a small incision of 35-45 mm (10, 11) . However, such pure LACS is difficult to perform in patients with complete bowel obstruction by left colon cancer or those who require combined resection due to invasion of other organs such as the urinary bladder or other parts of the intestine. Problems with the comparatively long operating time have also been pointed out (5) . To solve these problems, we considered the use of hybrid 2-port HALS, in which HALS is combined with open surgery via a small incision (45-55 mm) as the hand access site (5, 12, 13) . Since hybrid 2-port HALS is conducted with a small incision and only two ports, this represents a major difference from pure LACS using 5 to 6 ports. The features of hybrid 2-port HALS are as follows: i) palpation and tactile sensation ensure safe and reliable surgery; ii) protective and smooth procedures can be carried out by manual manipulation, particularly in patients with large and heavy tumors; iii) the procedure can be performed by only two surgeons; iv) it is an extension of standard operation, so the operating time is shorter; and v) there is only a shallow learning curve for the procedure (5, 13) .
It has been reported that initial emergency surgery for complete obstruction of the left colon by cancer should be performed rapidly at any time with minimum invasion in order to relieve the high intraluminal pressure by creation of a safe and reliable temporary loop colostomy or ileostomy (12) . We do not employ either of the conventional sites in the right transverse colon or ileum, but instead place a colostomy proximal to the obstruction within the range of resection at subsequent curative resection (12) . After relief of the bowel obstruction, the dilation and edema resolve within ~10 days. When the general condition of the patient has improved sufficiently and work-up has been completed, elective surgery can be performed safely. We created an emergency loop colostomy in the sigmoid colon proximal to the obstruction and within the range of subsequent resection in a patient with complete obstruction of the distal sigmoid colon by advanced colon cancer. After the general condition of the patient had improved, we performed curative resection including removal of the stoma by hybrid 2-port HALS, and good results were obtained as reported here.
Case report
The patient was a 40-year-old man with a history of good health. There was nothing relevant in his medical history, and he had no chronic diseases. From around April 2008, he occasionally felt a sharp pain in his lower abdomen, but he did not seek medical attention. In August 2008, diffuse abdominal pain and severe abdominal distention caused him to visit a local physician. A plain abdominal X-ray film suggested impending rupture of the bowel due to complete left colonic obstruction. He was referred to our hospital and was admitted as an emergency patient. The plain abdominal X-ray film obtained at admission showed marked dilatation of the ascending colon and transverse colon to a diameter of ~10 cm (Fig. 1, left) . Gastrograffin enema revealed marked stenosis of the distal sigmoid colon at ~25 cm from the anal verge with complete obstruction (Fig. 1, right) . The patient and his family were told that it was first necessary to immediately relieve the bowel obstruction by creation of a loop colostomy, and that after his general condition had improved and the risks and other factors had been adequately examined, curative resection would be performed as a second operation by LACS; hybrid 2-port HALS or standard laparotomy. After consent was obtained, emergency surgery was performed via a small midline subumbilical vertical incision ~6 cm long taking into consideration the hand access site for subsequent surgery, and the stoma was formed near the top of the proximal sigmoid colon loop on the oral side of the obstruction within the range of subsequent resection (Fig. 2, left) . When colonoscopy was performed later, the endoscope could not be passed through the stenosis, and biopsy of the lesion revealed moderately differentiated adenocarcinoma. Following adequate investigation and assessment of the risks after improvement of the ileus, hybrid 2-port HALS was performed for curative resection including the stoma at 11 days after the initial operation.
Findings at hybrid 2-port HALS. First, the loop colostomy near the top of the sigmoid colon on the oral side of the tumor was taken down, and a small midline laparotomy incision ~6 cm long was made in the lower abdomen at the stoma site. Then, a hand access device (Lapdisc ® , 120 x 120 mm, Hakkou Co., Ltd., Nagano, Japan) was attached, and a 12-mm camera port and 5-mm surgical port were also inserted. The tumor was examined under pneumoperitoneum, and a careful intraperitoneal survey was performed (Fig. 3A) . Mobilization and dissection of the sigmoid colon from the left paracolic gutter was performed by a lateral approach, and the left ureter was identified (Fig. 3B) . The hypogastric plexus was identified on the mainly located anterior surface of the descending aorta between the aorta and inferior mesenteric artery/vein (IMA/V), as dissection was continued from the IMA/V through the pelvic floor. After careful manipulation, complete preservation of the plexus was carried out for maintenance of sexual function, especially ejaculation. A large fenestration was created in the sigmoid mesocolon as far as the anterior surface of the aorta/sacrum, so that the sigmoid mesocolon/ sigmoid colon could be easily pulled out of the peritoneal cavity. Then the left colic artery/vein was identified at their origins from the IMA/V under direct vision, and D2 dissection was performed distal to the left colic vessels with a safety Figure 1 . Plain abdominal X-ray film obtained on admission. Both the ascending colon and transverse colon showed marked dilatation to a diameter of ~10 cm (left). Emergency gastrograffin enema shows marked stenosis of the distal sigmoid colon ~25 cm from the anal verge, and complete obstruction was diagnosed (right, arrow).
margin of at least 5-10 cm on the oral and anal sides of the tumor. The rectum was completely transected in one step using a 51-mm curved cutter (green cartridge, Ethicon EndoSurgery, Puerto Rico, USA). Before anastomosis, closure of the sigmoid mesocolon and mesorectum was completed at the resection site. Then standard double stapling of the colon and rectum was performed intraperitoneally with a Proximate ILS Endopath Endo-circular stapler (ECS33; Ethicon EndoSurgery) (Fig. 3C) . Complete closure as far as the junction of the pelvic peritoneum and bladder was also performed by The tumor was a mass the size of a hen's egg in the distal sigmoid colon associated with marked serosal dimpling (A, arrow). Mobilization and dissection of the sigmoid colon from the left paracolic gutter was performed by a lateral approach (B). Then D2 resection was performed, and intraperitoneal anastomosis was carried out by the standard double stapling technique (C, arrow). The area up to the junction between the pelvic peritoneum and bladder was closed with manual sutures (D). manual suturing (Fig. 3D) . After hemostasis was confirmed and intraperitoneal lavage was performed, a drain tube was passed through the 12-mm port, the hand access site was closed, and the operation was completed.
The tumor was a moderately differentiated adenocarcinoma surgically classified as P0H0N0 (0/24) with serosal exposure (SE) and was in stage II histopathologically (Fig. 4) . Postoperatively, a mild wound infection occurred, but it resolved with conservative treatment. The patient had no sexual dysfunction, especially ejaculatory disorders or retrograde ejaculation. The postoperative course was good, and he was discharged on day 13 after the second procedure (day 24 after admission) (Fig. 2, right) .
Discussion
In patients with complete bowel obstruction caused by cancer of the left colon, particularly tumors of the descending colon or sigmoid colon, transanal drainage is difficult, and emergency surgical decompression is often required (14) (15) (16) . When curative resection of the tumor, including lymph node dissection, is performed at the initial operation, it is almost always necessary to fashion a temporary loop ileostomy or right transverse colostomy in addition to performing resection of the primary tumor and anastomosis (17) (18) (19) . Primary direct anastomosis with massive intraoperative irrigation from the oral side of the tumor does not require a temporary colostomy, but such methods have the major disadvantages of a relatively long operating time and excessive invasiveness for emergency surgery in elderly patients (20) (21) (22) . There have also been reports of complications such as intraoperative rupture of dilated bowel, wound infection, suture dehiscence, severe peritonitis and DIC (23, 24) . We always reduce the intraluminal pressure first by creating a loop colostomy within the range of subsequent curative resection in patients with complete bowel obstruction by left colon cancer. After the general condition of the patient has improved and adequate work-up has been completed, curative resection of the tumor with removal of the stoma is performed as an elective surgery (5, 12) . This method involves two-stage surgery, but it has the advantage of only one anastomosis, as well as no effect on curability, and no complications such as anastomotic leakage or stenosis associated with closure of the stoma.
In Japan, pure LACS is widely performed as minimally invasive surgery, but there are problems such as the small number of surgeons familiar with LACS and a shortage of suitable anesthesiologists. Even in relatively large hospitals, LACS has not become the gold standard, and surgeons at some institutions are no longer performing routine LACS. Since pure LACS requires the surgeon and first assistant to use four sets of forceps, at least three experienced surgeons including one for the camera are needed. The main problems with LACS are as follows: i) tactile sensation is poor; ii) it is difficult to remove large and heavy tumors; iii) it is difficult to assess the overall operating field; iv) procedures are mainly performed with the laparoscope so the operating time increases; and v) a technical certification system for laparoscopic surgery exists in Japan and it takes a long time to gain enough experience. Hybrid 2-port HALS differs from pure LACS in various respects. Procedures such as ligation and ablation of vessels like the main colic artery/vein with lymph node dissection, anastomosis, and closure of the mesocolon/mesorectum after colorectal resection can be performed relatively easily under direct vision like standard laparotomy, and it can be performed safely in patients with ileus such as the present case or patients with tumors invading other organs (5, 12, 13) .
In recent years, the indications for LACS have been based on different standards at each institution, covering a very wide range from stage I to stage IIIa (N1 lymph node metastasis involving ≤3 nodes) or stage IIIb tumors, or even palliative operations for stage IV cancer (1) (2) (3) (4) (5) . In Western countries, radiation therapy is often administered concomitantly to patients with advanced lower rectal cancer (25) (26) (27) . In Japan, there has been a long-standing debate about the value of N3 lymph node dissection around the internal and external iliac vessels and bilateral lateral lymph node dissection rather than radiation therapy (28) (29) (30) . There have been many reports that the prognosis is improved when patients with lymph node metastasis undergo lateral lymph node dissection, but prophylactic bilateral lateral lymph node dissection remains controversial, and no definite conclusions have been established (28) (29) (30) . Therefore, LACS is also performed in a wide range of rectal cancer patients without obvious lateral lymph node metastasis preoperatively (5,13). When hybrid 2-port HALS is performed as elective surgery, if the posterior surface/anal side of the tumor is held in the left hand, there are no major differences with regard to tumor dissection from the procedures employed for standard laparotomy. It is also possible to perform procedures at the pelvic floor and the lower part of the bladder or posterior surface of the prostate, sites that cannot be observed at conventional laparotomy, using a monitor together with magnification from the laparoscope. In almost all of these patients, LACS; hybrid 2-port HALS is indicated. The usual indications for hybrid 2-port HALS include i) patients who can tolerate general anesthesia for ~2 hours, ii) patients with no major concomitant diseases such as cardiac or pulmonary conditions, and iii) if possible, a P.S. of 0-1, an age ≤75 years, and no evidence of lateral lymph node metastasis in patients with advanced rectal cancer (5, 13) . In patients with advanced lower rectal cancer, a transverse incision of 45-55 mm is usually made at the upper margin of the pubic bone, but open lateral lymph node dissection in patients with nodal metastases can be achieved by making a small incision for hand access such as a lower abdominal incision or lower abdominal pararectal incision in the vicinity of the metastatic lymph nodes. In the future, it will be necessary to perform a detailed comparison with standard laparotomy in terms of recurrence, including intrapelvic local recurrence and distant metastasis, by investigating more patients including those with advanced lower rectal cancer.
